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BORING LOG and

Client:
Site:
Address:

Elevation Datum:
Ground Elevation (ft):

TRC Site Rep.:
TRC Reviewer:

Sampling Method:
Blow Count Method:
Field Screening Parameter:

Surface Completion:
Well Development:

Well Elevation (ft):
Well Measuring Point:

Date/Time:

WELL CONSTRUCTION

Drilling Company:

Boring Depth (ft bgs):
Drilling Method:
Boring Diameter (in):

Meter: Units:

Project:
Drilling Crew:

Well Depth (ft toc):Well Depth (ft bgs):
Casing Length (ft): Screen Length (ft):

Start Date:
Finish Date:
Permit #:

TRC Project #:

Easting:
Northing:
Coord. System:

Depth to Water (ft toc):
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Sample
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25

3370

3365

3360

3355

3350

3345

NAD 1983
3368.87

Hollow-Stem Auger

5-ft Continuous Core Sampler
NA

Volatile Organic Compounds

9/23/2020
RA-12950

3368.75
Top of casing
14.21

9/25/2020 09:25

MW-53R

7.88

ppmMiniRAE PID

Damaged Well Replacement
501 E Main St, Artesia NM

Artesia Refinery
HollyFrontier Navajo Refining LLC

24.0
13.93 10.0

24.30

Jason Jayroe
John O'Neal

9/23/2020
387273.0000.0000

Talon LPE

NAVD88

R. Rodriguez & crew

24.0

Flush mount steel cover with concrete pad
Pump and surge 20 gallons

673615.989
521463.004

Flush Mount Steel Cover
with Concrete Pad

2-inch Sch. 40 PVC
Riser Pipe

Portand Cement

3/8-inch Hydrated
Bentonite Chips

8/16 Grade Silica Sand

2-inch Sch. 40 PVC
0.010" Slotted Screen

2-inch Sch. 40 PVC
Endcap, 0.25 feet

ML: Silt (grey/brown), unconsolidated, dry, friable, no odor, no
staining.

CL: Silty clay (brown), trace fine sand, trace caliche (white), dry, no
odor, no staining.

Increase in caliche at 7.5 feet bgs.

CL: Clay (light brown), few silt, some caliche, moderate plasticity,
medium stiffness, moist, no odor, no staining.

CL: Clay (light brown), some caliche (white), moderate plasticity,
stiff, moist, no odor, no staining.

THIS WELL DIAGRAM SHOULD NOT BE USED SEPARATE
FROM THE ORIGINAL REPORT
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BORING LOG and

Client:

Site:

Address:

Elevation Datum:

Ground Elevation (ft):

TRC Site Rep.:

TRC Reviewer:

Sampling Method:

Blow Count Method:

Field Screening Parameter:

Surface Completion:

Well Development:

Well Elevation (ft):

Well Measuring Point:

Date/Time:

WELL CONSTRUCTION

Drilling Company:

Boring Depth (ft bgs):

Drilling Method:

Boring Diameter (in):

Meter: Units:

Project:

Drilling Crew:

Well Depth (ft toc):Well Depth (ft bgs):

Casing Length (ft): Screen Length (ft):

Start Date:

Finish Date:

Permit #:

TRC Project #:

Easting:

Northing:

Coord. System:

Depth to Water (ft toc):
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Sample

0

5

10

15

3345

3340

3335

3330

NAD 1983

3343.94

Hollow-Stem Auger

5-ft Continuous Core Sampler

NA

Volatile Organic Compounds

9/22/2020

RA-12950

3347.07

Top of casing

20.22

9/25/2020

MW-145

7.88

ppmMiniRAE PID

Downgradient Well Installation

501 E Main St, Artesia NM

Artesia Refinery

HollyFrontier Navajo Refining LLC

29.0

12.11 20.0

32.36

Jason Jayroe

John O'Neal

9/22/2020
403125.0000.0000

Talon LPE

NAVD88

R. Rodriguez & crew

29

Stick-up casing w/ steel protective cover and concrete pad

Pump and surge 52 gallons

672914.535

527283.916

Concrete Pad

2-inch Sch. 40 PVC
Riser Pipe

Portand Cement

3/8-inch Hydrated
Bentonite Chips

8/16 Grade Silica Sand

2-inch Sch. 40 PVC
0.010" Slotted Screen

Steel Protective Cover

ML: Clayey silt (light tan), unconsolidated, dry, no odor, no staining.

Trace caliche nodules at 4 feet bgs.

No recovery from 5 to 7 feet bgs.

CL: Silty clay, some very fine sand (white/tan), few caliche nodules
(white), very stiff, low plasticity, dry, no odor, no staining.

CL: Sandy clay (grey to light brown), some caliche nodules
(white/tan), low plasticity, moist, no odor, no staining.
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WELL CONSTRUCTION
BORING LOG and
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3310

MW-145
HollyFrontier Navajo Refining LLC Artesia Refinery

2-inch Sch. 40 PVC
Endcap, 0.25 feet

8/16 Grade Silica Sand

2-inch Sch. 40 PVC
0.010" Slotted Screen

Wet at 17.5 feet bgs.

No recovery from 20 to 22.5 feet bgs.

GC: Gravel with clay, wet, no odor, no staining.

SC: Fine sand with clay (orange/green to grey), well graded,
medium dense, wet, no odor, no staining.

CL: Sandy clay (red/brown), medium stiff, low plasticity, moist, no
odor, no staining.

THIS WELL DIAGRAM SHOULD NOT BE USED SEPARATE
FROM THE ORIGINAL REPORT
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BORING LOG and

Client:

Site:

Address:

Elevation Datum:

Ground Elevation (ft):

TRC Site Rep.:

TRC Reviewer:

Sampling Method:

Blow Count Method:

Field Screening Parameter:

Surface Completion:

Well Development:

Well Elevation (ft):

Well Measuring Point:

Date/Time:

WELL CONSTRUCTION

Drilling Company:

Boring Depth (ft bgs):

Drilling Method:

Boring Diameter (in):

Meter: Units:

Project:

Drilling Crew:

Well Depth (ft toc):Well Depth (ft bgs):

Casing Length (ft): Screen Length (ft):

Start Date:

Finish Date:

Permit #:

TRC Project #:

Easting:

Northing:

Coord. System:

Depth to Water (ft toc):
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3340

3335

3330

3325

NAD 1983

3340.34

Hollow-Stem Auger

5-ft Continuous Core Sampler

NA

Volatile Organic Compounds

9/23/2020

RA-12950

3343.09

Top of casing

24.08

9/25/2020

MW-146

7.88

ppmMiniRAE PID

Downgradient Well Installation

501 E Main St, Artesia NM

Artesia Refinery

HollyFrontier Navajo Refining LLC

30.0

13.45 20.0

33.70

Jason Jayroe

John O'Neal

9/22/2020
403125.0000.0000

Talon LPE

NAVD88

R. Rodriguez & crew

30

Stick-up casing w/ steel protective cover and concrete pad

Pump and surge 50 gallons

673173.048

527636.606

Concrete Pad

2-inch Sch. 40 PVC
Riser Pipe

Portand Cement

3/8-inch Hydrated
Bentonite Chips

8/16 Grade Silica Sand

2-inch Sch. 40 PVC
0.010" Slotted Screen

Steel Protective Cover

ML: Silt (white/tan), unconsolidated, dry, no odor, no staining.

Trace caliche nodules (white) at 4 feet bgs.

CL: Silty clay (light red), trace fine sand (white), medium to high
stiffness, low plasticity, dry, trace to some caliche deposits, caliche
content and stiffness decreases with depth, no odor, no staining.

No recovery from 7.5 to 10 feet bgs.

Slightly moist at 10 feet bgs.

CL: Silty clay (red/brown), few fine sand, medium stiffness, medium
plasticity, moist, no odor, no staining.
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WELL CONSTRUCTION
BORING LOG and
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MW-146
HollyFrontier Navajo Refining LLC Artesia Refinery

2-inch Sch. 40 PVC
Endcap, 0.25 feet

8/16 Grade Silica Sand

2-inch Sch. 40 PVC
0.010" Slotted Screen

Caliche rock fragments at 19 feet bgs, very moist, no odor, no
staining.

CL: Sandy silty clay (tan/light brown), few fine sand, medium
stiffness, low plasticity, moist, no odor, no staining.

Wet seam at 22.0 - 22.25 feet bgs.

CL: Clay with silt (brown), medium stiffness, low plasticity, moist, no
odor, no staining.

CL: Sandy silty clay (tan/white), medium plasticity, very moist, no
odor, no staining.

No recovery from 27 to 29 feet bgs.

GC: Gravel seam (light grey).

CL: Silty clay (light grey), few fine sand, low plasticity, wet, no odor,
no staining.

THIS WELL DIAGRAM SHOULD NOT BE USED SEPARATE
FROM THE ORIGINAL REPORT
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BORING LOG and

Client:

Site:

Address:

Elevation Datum:

Ground Elevation (ft):

TRC Site Rep.:

TRC Reviewer:

Sampling Method:

Blow Count Method:

Field Screening Parameter:

Surface Completion:

Well Development:

Well Elevation (ft):

Well Measuring Point:

Date/Time:

WELL CONSTRUCTION

Drilling Company:

Boring Depth (ft bgs):

Drilling Method:

Boring Diameter (in):

Meter: Units:

Project:

Drilling Crew:

Well Depth (ft toc):Well Depth (ft bgs):

Casing Length (ft): Screen Length (ft):

Start Date:

Finish Date:

Permit #:

TRC Project #:

Easting:

Northing:

Coord. System:

Depth to Water (ft toc):

F
ie

ld
 S

cr
ee

ni
ng

(P
ID

)

A
n

al
yt

ic
al

L
ith

ol
og

y

Lithologic Description Well Construction Diagram
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Sample

0
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3340

3335

3330

3325

NAD 1983

3339.85

Hollow-Stem Auger

5-ft Continuous Core Sampler

NA

Volatile Organic Compounds

9/24/2020

RA-12950

3339.48

Top of casing

30.73

9/25/2020

MW-147

7.88

ppmMiniRAE PID

Downgradient Well Installation

501 E Main St, Artesia NM

Artesia Refinery

HollyFrontier Navajo Refining LLC

40.0

19.58 20.0

39.83 (HMI)

Jason Jayroe

John O'Neal

9/24/2020
403125.0000.0000

Talon LPE

NAVD88

R. Rodriguez & crew

40.0

Flush mount steel cover with concrete pad

Pump and surge 50 gallons

671265.079

530212.282

Flush Mount Steel Cover
with Concrete Pad

2-inch Sch. 40 PVC
Riser Pipe

Portand Cement

3/8-inch Hydrated
Bentonite Chips

GC-CL: Road fill material - Gravel and silty clay (brown), medium
stiffness, low plasticity, no odor, no staining.

ML: Silty (light brown), trace caliche nodules, shale < 1.0 mm,
unconsolidated, no odor, no staining.

No recovery from 5 to 8 feet bgs.

CL: Silty clay (brown), trace fine sand, trace gravel, medium stiff,
medium plasticity, slightly moist, no odor, no staining.

ML: Silt (white), friable, dry, trace gravel, no odor, no staining.

Mottled with light brown caliche at 12.5 feet bgs, few gravel.

CL: Sandy clay (light grey), medium stiffness, low plasticity, dry to
slightly moist, no odor, no staining.
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WELL CONSTRUCTION
BORING LOG and
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3320

3315

3310

3305

3300

3295

MW-147
HollyFrontier Navajo Refining LLC Artesia Refinery

8/16 Grade Silica Sand

2-inch Sch. 40 PVC
Endcap, 0.25 feet

2-inch Sch. 40 PVC
0.010" Slotted Screen

3/8-inch Hydrated
Bentonite Chips

2-inch Sch. 40 PVC
Riser Pipe

SP: Fine sand (tan/white), poorly graded, unconsolidated, dry, no
odor, no staining.

SM: Silty sand (light grey), medium dense, friable, dry, no odor, no
staining.

No recovery from 20 to 22.5 feet bgs.

CL: Silty clay (white/tan), few caliche nodules, medium stiffness, low
plasticity, no odor, no staining.

Few fine sand (grey) at 24.5 feet bgs.

No recovery from 25 to 27 feet bgs.

CL: Clay (olive), few silt, medium stiffness, medium plasticity,
slightly moist, no odor, no staining.

Few fine sand at 28 feet bgs.

SC: Fine silty sand, moist, no odor, no staining.

CL: Clay (red brown), few silt, medium stiffness, medium plasticity,
slightly moist, no odor, no staining.

SP: Fine sand (tan), poorly graded, unconsolidated, wet at 31.5 feet
bgs, no odor, no staining.

CL: Silty clay (light red/brown), few gravel, medium stiffness, low
plasticity, dry, weathered, no odor, no staining.

THIS WELL DIAGRAM SHOULD NOT BE USED SEPARATE
FROM THE ORIGINAL REPORT
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BORING LOG and

Client:

Site:

Address:

Elevation Datum:

Ground Elevation (ft):

TRC Site Rep.:

TRC Reviewer:

Sampling Method:

Blow Count Method:

Field Screening Parameter:

Surface Completion:

Well Development:

Well Elevation (ft):

Well Measuring Point:

Date/Time:

WELL CONSTRUCTION

Drilling Company:

Boring Depth (ft bgs):

Drilling Method:

Boring Diameter (in):

Meter: Units:

Project:

Drilling Crew:

Well Depth (ft toc):Well Depth (ft bgs):

Casing Length (ft): Screen Length (ft):

Start Date:

Finish Date:

Permit #:

TRC Project #:

Easting:

Northing:

Coord. System:

Depth to Water (ft toc):
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3345

3340

3335

3330

NAD 1983

3342.79

Hollow-Stem Auger

5-ft Continuous Core Sampler

NA

Volatile Organic Compounds

9/24/2020

RA-12950

3342.59

Top of casing

34.80

9/25/2020

MW-148

7.88

ppmMiniRAE PID

Downgradient Well Installation

501 E Main St, Artesia NM

Artesia Refinery

HollyFrontier Navajo Refining LLC

40.0

20.0 20.0

40.25

Jason Jayroe

John O'Neal

9/24/2020
403125.0000.0000

Talon LPE

NAVD88

R. Rodriguez & crew

40.0

Flush mount steel cover with concrete pad

Pump and surge 30 gallons

670534.369

530218.563

Flush Mount Steel Cover
with Concrete Pad

2-inch Sch. 40 PVC
Riser Pipe

Portand Cement

3/8-inch Hydrated
Bentonite Chips

GC-CL: Road fill material - Gravel and silty clay (brown), medium
stiffness, low plasticity, no odor, no staining.

CL: Clayey silt (light brown), dry, no odor, no staining.

ML: Silt (white), friable, dry to slightly moist, no odor, no staining.

Some caliche near 8 feet bgs.

CL: Silty clay (brown), few caliche (white), medium stiffness, low
plasticity, caliche content increases with depth, no odor, no staining.

GC: Gravel layer with some caliche.

No recovery from 15 to 18 feet bgs.
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WELL CONSTRUCTION
BORING LOG and
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3325

3320

3315

3310

3305

3300

MW-148
HollyFrontier Navajo Refining LLC Artesia Refinery

8/16 Grade Silica Sand

2-inch Sch. 40 PVC
Endcap, 0.25 feet

2-inch Sch. 40 PVC
0.010" Slotted Screen

3/8-inch Hydrated
Bentonite Chips

2-inch Sch. 40 PVC
Riser Pipe

CL: Silty clay, few very fine sand (olive), medium stiffness, low
plasticity, moist, no odor, no staining.

CL: Silty clay (light brown), abundant caliche (white), medium
stiffness, low plasticity, dry, no odor, no staining.

No recovery from 20 to 22.5 feet bgs.

SP: Fine sand (light brown), poorly graded, unconsolidated, slightly
moist, no odor, no staining.

CL: Sandy clay (light brown) medium stiffness, low plasticity, slightly
moist, no odor, no staining.

No recovery from 25 to 27.5 feet bgs.

CL: Sandy clay (light brown), some caliche, medium stiffness, low
plasticity, slightly moist, no odor, no staining.

GC: Caliche gravel (white), wet, no odor, no staining.

CL: Clay (red/brown), few silt, low plasticity, dry, no odor, no
staining.

CL: Silty clay (greyish brown), few fine sand, wet, no odor, no
staining.

CL: Clay (brown/green), trace sand, medium stiffness, medium
plasticity, moist, no odor, no staining.

CL: Sandy clay, wet, no odor, no staining.

SP: Fine sand (light brown), poorly graded, medium dense, wet, no
odor, no staining.

THIS WELL DIAGRAM SHOULD NOT BE USED SEPARATE
FROM THE ORIGINAL REPORT
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3.0

24.0

25.0

(SC) CLAYEY SAND with some 0.25-1" subangular to subrounded gravel,
medium plasticity, brown, dry, no staining, no odor

(CL) SANDY CLAY, medium plasticity, dark brown, dry, no staining, no
odor, carbonate nodules present

Medium to high plasticity, brown, moist

Staining present, slight odor

Moderate odor

Heavy odor

Moderate odor

(CH) CLAY, medium to high plasticity, dark gray, moist, staining, slight
odor

Bottom of borehole at 25.0 feet.

GB
MW-62R-16

GB
MW-62R-25

0

0

2

6

30

5

25

110

1365

1381

350

1405

1027
275

50

32

110

400

160

20

SC

CL

CH

0 - 1ft bgs:
Cement
Grout
1 - 3ft bgs:
Bentonite
Seal

3 - 25ft bgs:
Filter Pack
4.5 - 24.5ft
bgs: Well
Screen

LOGGED BY E. Sosa

DRILLING METHOD Hand Auger 0-5ft bgs; DPT 5-25ft bgs; HSA - well install

HOLE SIZE 8"

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 9/1/20 COMPLETED 9/3/20

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 16.33 ft

TOC ELEVATION 3368.5254 ft

NOTES Northing: 672656.0151, Easting: 522699.1932
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PAGE  1  OF  1
WELL NUMBER MW-62R

PROJECT NAME Artesia, New Mexico Refinery

PROJECT LOCATION Artesia, New Mexico

CLIENT HollyFrontier Navajo Refining LLC

PROJECT NUMBER 6703200049
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17325 Park Row
Houston, TX 77084
(832) 809-8000

WELL DIAGRAM

Casing Type: 2" PVC

elizabeth.rinehart
Text Box
Acronyms/Abbreviations
" - inch/inches
bgs - below ground surface
DPT - direct push technology
ft - foot/feet
GB - grab sample
HSA - hollow stem auger
PID - photoionization detector
ppm - parts per million
U.S.C.S - United Soil Classification System



1.0

15.5

(SC) CLAYEY SAND, low plasticity, brown, dry, no staining, slight odor,
carbonate nodules present
(CL) SANDY CLAY, medium plasticity, dark gray, dry, dark staining,
moderate odor

Low to medium plasticity, light gray, stained, moderate odor

Medium plasticity, light gray-green, moist, heavy staining, heavy odor,
carbonate nodules present

Low to medium plasticity, light gray, some caliche present

Medium to high plasticity, light gray-green

Bottom of borehole at 15.5 feet.

GB
MW-137R-14

GB
MW-137R-15

4
6

10

60

50

5000+

5000+

5000+

5000+

5000+

5000+

5000+

5000+

5000+

5000+

SC

CL

0 - 1ft bgs:
Cement
Grout
1 - 3ft bgs:
Bentonite
Seal

3 - 15.45ft
bgs: Filter
Pack
5 - 15ft bgs:
Well Screen

LOGGED BY E. Sosa

DRILLING METHOD Hand Auger 0-5ft bgs; DPT 5-15ft bgs; HSA - well install

HOLE SIZE 8"

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 9/2/20 COMPLETED 9/3/20

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING --- Dry

TOC ELEVATION 3363.4542 ft

NOTES Northing: 672872.2025, Easting: 523039.4696
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WELL NUMBER MW-137A

PROJECT NAME Artesia, New Mexico Refinery

PROJECT LOCATION Artesia, New Mexico

CLIENT HollyFrontier Navajo Refining LLC

PROJECT NUMBER 6703200049
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17325 Park Row
Houston, TX 77084
(832) 809-8000

WELL DIAGRAM

Casing Type: 2" PVC

elizabeth.rinehart
Text Box
Acronyms/Abbreviations
" - inch/inches
bgs - below ground surface
DPT - direct push technology
ft - foot/feet
GB - grab sample
HSA - hollow stem auger
PID - photoionization detector
ppm - parts per million
U.S.C.S - United Soil Classification System



1.5

15.7

(SC) CLAYEY SAND with trace 0.5-1" subangular to subrounded gravel,
low to medium plasticity, brown, dry, no staining, no odor

(CL) SANDY CLAY, low to medium plasticity, black-gray, dry, heavy
staining, light odor

Whitish gray, stained, odor, some caliche present

Medium to high plasticity, grayish greenish white, carbonate nodules
present

Low to medium plasticity, brown, no carbonate nodules

Bottom of borehole at 15.7 feet.

GB
MW-138R-14

GB
MW-138R-15
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SC

CL

0 - 1ft bgs:
Cement
Grout
1 - 3ft bgs:
Bentonite
Seal

3 - 15.65ft
bgs: Filter
Pack
5 - 15ft bgs:
Well Screen

LOGGED BY E. Sosa

DRILLING METHOD Hand Auger 0-5ft bgs; DPT 5-15ft bgs; HSA - well install

HOLE SIZE 8"

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 9/2/20 COMPLETED 9/3/20

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING --- Dry

TOC ELEVATION 3364.5557 ft

NOTES Northing: 672924.4891, Easting: 522916.0881
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WELL NUMBER MW-138A

PROJECT NAME Artesia, New Mexico Refinery

PROJECT LOCATION Artesia, New Mexico

CLIENT HollyFrontier Navajo Refining LLC

PROJECT NUMBER 6703200049
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(832) 809-8000

WELL DIAGRAM

Casing Type: 2" PVC

elizabeth.rinehart
Text Box
Acronyms/Abbreviations
" - inch/inches
bgs - below ground surface
DPT - direct push technology
ft - foot/feet
GB - grab sample
HSA - hollow stem auger
PID - photoionization detector
ppm - parts per million
U.S.C.S - United Soil Classification System
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Appendix B



U.S. Department of Commerce Record of Climatological
Observations

These data are quality controlled and may not
be identical to the original observations.

Generated on 01/28/2021

National Centers for Environmental Information
National Oceanic & Atmospheric Administration 151 Patton Avenue
National Environmental Satellite, Data, and Information Service Asheville, North Carolina 28801

Current Location: Elev: 3366 ft. Lat: 32.7547° N Lon: -104.3835° W
Station: ARTESIA 6 S, NM US USC00290600 Observation Time Temperature: 0730 Observation Time Precipitation: 0730

Y
e
a
r

M
o
n
t
h

D
a
y

Temperature (F) Precipitation Evaporation Soil Temperature (F)

24 Hrs. Ending at
Observation Time

At
Obs.

24 Hour Amounts Ending at
Observation Time

At Obs.
Time

24 Hour
Wind

Movement
(mi)

Amount of
Evap. (in)

4 in. Depth 8 in. Depth

Max. Min.

Rain,
Melted

Snow, Etc.
(in)

F
l
a
g

Snow, Ice
Pellets,
Hail (in)

F
l
a
g

Snow, Ice
Pellets,
Hail, Ice

on Ground
(in)

Ground
Cover
(see *)

Max. Min.
Ground
Cover
(see *)

Max. Min.

2020 06 01 90 57 64 0.00 0.0 0.0 154.7 0.38 5 72 71

2020 06 02 89 61 66 0.00 0.0 0.0 180.8 0.38 5 72 72

2020 06 03 94 66 72 0.00 0.0 0.0 144.2 0.30 5 73 71

2020 06 04 96 67 74 0.00 0.0 0.0 129.2 0.32 5 75 75

2020 06 05 102 72 74 0.00 0.0 0.0 221.8 0.39 5 75 73

2020 06 06 103 71 73 0.00 0.0 0.0 313.8 0.51 5 76 75

2020 06 07 99 68 73 0.00 0.0 0.0 387.7 0.64 5 76 76

2020 06 08 100 62 69 0.00 0.0 0.0 210.0 0.48 5 76 75

2020 06 09 95 56 62 0.00 0.0 0.0 270.9 0.63 5 76 75

2020 06 10 89 46 60 0.00 0.0 0.0 92.0 0.33 5 75 74

2020 06 11 92 60 69 0.00 0.0 0.0 193.9 0.42 5 75 74

2020 06 12 95 64 70 0.02 0.0 0.0 203.8 0.16 5 76 74

2020 06 13 96 61 68 0.00 0.0 0.0 206.9 0.49 5 75 74

2020 06 14 97 65 67 0.00 0.0 0.0 275.9 0.67 5 75 75

2020 06 15 96 61 68 0.00 0.0 0.0 243.0 0.47 5 75 73

2020 06 16 94 58 68 0.00 0.0 0.0 200.7 0.38 5 74 73

2020 06 17 94 66 71 0.00 0.0 0.0 216.9 0.30 5 75 73

2020 06 18 98 63 66 0.00 0.0 0.0 216.2 0.57 5 75 73

2020 06 19 100 63 70 0.00 0.0 0.0 133.0 0.41 5 76 74

2020 06 20 100 64 69 0.00 0.0 0.0 157.8 0.45 5 76 76

2020 06 21 96 58 65 0.00 0.0 0.0 115.0 0.34 5 77 76

2020 06 22 106 63 76 0.00 0.0 0.0 113.7 0.33 5 76 76

2020 06 23 103 70 73 0.00 0.0 0.0 157.2 0.45 5 77 76

2020 06 24 96 62 66 0.24 0.0 0.0 115.0 0.35 5 77 76

2020 06 25 90 62 67 0.00 0.0 0.0 172.7 0.30 5 77 76

2020 06 26 97 63 65 0.00 0.0 0.0 198.2 0.54 5 76 75

2020 06 27 100 65 70 0.02 0.0 0.0 183.9 0.35 5 76 75

2020 06 28 98 66 71 0.00 0.0 0.0 187.0 0.37 5 75 75

2020 06 29 99 67 75 0.00 0.0 0.0 175.2 0.31 5 75 75

2020 06 30 97 69 74 0.00 0.0 0.0 267.8 0.61 5 76 75

Summary 97 63 0.28 0.0

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.             "At Obs." = Temperature at time of observation

"T" values in the Precipitation or Snow category above indicate a "trace" value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from SI metric units to standard imperial units.
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June 23, 2020 
 
 
 
 
Ms. Julie Speer, P.G. 
Project Manager 
TRC 
505 East Huntland Drive, Suite 250 
Austin, Texas 78752 
 
 
 
Subject:   June 2020 (Spring) Groundwater Monitoring Event 

Sitewide Gauging – June 15-16, 2020 
Groundwater Sampling – June 15-19, 2020 
Navajo Refining Company, Artesia, New Mexico 

 
 
 
Dear Ms. Speer: 
 
This document summarizes groundwater monitoring field activities conducted by Hydrologic 
Monitoring, LLC (HMI) on behalf of TRC at the Navajo Refining Company, Artesia Refinery, 
Artesia, New Mexico. 
 
Contents 
 
Field Activities Narrative 
Table 1: (Gauging Data, GW Field Parameters, Well Inspections, & Analytical Program) 
Groundwater Sampling SOP Memo 
Daily Job Hazard Analysis (JHA) forms 
Groundwater Sampling Forms and Field Instrument Calibration Log 
  (three (3) emails - forms in order of field-strategy shown in Table 1) 
Chain-of-Custody Forms (one email) 
 

 

Hydrologic Monitoring 
1654 W. Sam Houston Pkwy. N. 
Houston, Texas  77043 
 
Phone 713.464.5206 
Fax     713.464.5207 
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Field Activities Narrative 
 

1. Historically conducted in April, the 1H20 event was delayed until June, due to COVID 
19 concerns.  HMI conducted the June 2020 (Spring) Groundwater Monitoring Event 
(i.e., “SA” and “A” designations, only, in Table 1).  Sitewide gauging was conducted 
June 15-16, 2020.   Groundwater sampling (142 wells sampled) was conducted June 15-
19, 2020.   
 

2. Groundwater sampling was conducted in accordance with the Site Sampling and Analysis 
Plan, EPA guidance, and the attached Memorandum - Low-Flow Groundwater 
Monitoring Standard Operating Procedures, Navajo Refining Co. - Artesia, New Mexico.   
Per regulatory request, if measured LNAPL thickness was less than 0.03 feet, in any well 
scheduled for groundwater sampling, LNAPL was removed, and the well was sampled.  
If LNAPL thickness was equal to, or greater than 0.03 feet, in any well scheduled for 
sampling, the well was not sampled.  Gauging data, groundwater field parameters, and 
well inspection information is summarized in Table 1.  Samples were shipped overnight 
FedEx, to Pace National, Mt. Juliet, TN.  The groundwater sampling process is 
documented on the attached groundwater sampling forms. 
 

3. Field QA/QC Sampling (per Refinery Area):  
 
Evaporation Ponds 
Duplicates: 
  Dup-EP-01 at MW-7A 
  Dup-EP-02 at MW-22A 
  Dup-EP-03 at MW-3 
Equipment Blanks: 
  EB-EP-01 collected over decontaminated gauging probe after sampling at MW-74 
  EB-EP-02 collected over decontaminated gauging probe after sampling at MW-124 
  EB-EP-03 collected over decontaminated gauging probe after sampling at MW-5A 
  EB-EP-04 collected over decontaminated gauging probe after sampling at MW-79 
Trip Blank-EP-01 (…this intended ID was inadvertently labeled as Trip Blank-EP-04) 
Trip Blank-EP-02 
Trip Blank-EP-03 
Trip Blank-EP-04 
 
NCL 
Duplicate: 
  Dup-NCL-01 at NCL-49 
Equipment Blank: 
  EB-NCL-01 collected over decontaminated gauging probe after sampling at NCL-32 
Trip Blank-NCL-01 
 
TMD 
Trip Blank-TMD-01 
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TEL 
Duplicate: 
  Dup-TEL-01 at TEL-4 
Equipment Blank: 
  EB-TEL-01 collected over decontaminated gauging probe after sampling at TEL-2 
Trip Blank-TEL-01 
 
REST (“rest” of the site) 
Duplicates: 
  Dup-REST-01 at MW-113 
  Dup-REST-02 at MW-104 
  Dup-REST-03 at MW-134 
  Dup-REST-04 at MW-60 
  Dup-REST-05 at KWB-12B 
Equipment Blanks: 
  EB-REST-01 collected over decontaminated gauging probe after sampling at MW-113 
  EB-REST-02 collected over decontaminated gauging probe after sampling at MW-104 
  EB-REST-03 collected over decontaminated gauging probe after sampling at MW-134 
  EB-REST-04 collected over decontaminated gauging probe after sampling at MW-60 
  EB-REST-05 collected over decontaminated gauging probe after sampling at KWB-12B 
Trip Blank-REST-01 
Trip Blank-REST-02 
Trip Blank-REST-03 
Trip Blank-REST-04 
 

4. Notes: 
 
1H20: Per TRC, Pace chain-of-custodies, reference PO # 150726 
 
TRC notes from March 2020: 
HMI’s daily JHA forms to be included in deliverables package. 
Email TRC “Estimated Field Hours” table, pre-event; follow with “Actual Field Hours” 
table, post-event. 
MW-101 recompleted at-grade (due to inside-plant construction) (photo sent to TRC). 
MW-129 recompleted at-grade (due to new asphalt loading rack) (photo sent to TRC). 
MW-53 (well lost to road construction, was not yet replaced with new well “MW-53R”, 
at 1H20 event). 
Irrigation wells may experience upcoming changes, per TRC (TBD, replacements, etc.) 
Renewed well-access to the Joy farm property may be upcoming, TBD, per TRC. 
 
Training modules: “24HFNAV HOLLYFRONTIER SITE SPECIFIC ORIENTATION 
ARTESIA-NM”, and an additional “LPS” module – both @ HASC, annually (December-
cycle).  HMI’s DISA 2-yr backgound check/drug/alcohol requirements approved by 
safety-trailer personnel on 10-3-17 (updated 2019), as reported through HASC system; 
HMI will maintain its access status. 
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Per Navajo, purgewater is disposed in the pad sump (inside, then to the left of Main Gate 
entrance).  Alternately, North Bundle Pad sump (fenced area of drums, etc.), notifying 
FCC control room prior to entrance. 
Sitewide well and gate lock combinations: “2-0-1-3” (less often “2-0-0-2”). 
With suggested telephone notification, FedEx pickup from locked shed (35-25-39 
combination) no earlier than approximately 14:00 daily, located across from Artesia 
Wool Co (access shed-area from “inside” Refinery). 
North side of Hwy 82, east of site, gate with cable and combination lock (8810). 
POTW bldg, check-in as needed, to borrow a key or get gate unlocked. 
HMI borrows Navajo key sets for “Evaporation Ponds” & “TEL” at permitting (return 
keys upon event completion, each event).  Navajo’s Mr. Robert Combs, Randy Dade, 
Richard Orosco, for daily safety review and permit-issuing per team member (typically 8-
10 HMI team-members). 
 
Navajo completed well surface completion upgrades in a phased-approach, beginning 
2018.  HMI’s well inspections are documented on respective well gauging and sampling  
forms.  Well inspection items of potential concern (i.e., “Issues”) are highlighted in 
yellow color (see Table 1). 
 

 
HMI appreciates the opportunity to assist TRC with this project.  If you have any questions or 
would like additional information please feel free to call us at 713.464.5206. 
 
 
Sincerely, 
  
HYDROLOGIC MONITORING 
  

 
 
Scott C. Ude, P.G. 
 
 
 
Attachments 
 

 

 
 

The seal appearing on this 
document was authorized by 
Scott C. Ude, P.G. 353 on 
June 23, 2020. 

 

 

cc: Dana Helbert, P.G., TRC-Austin 
       



Table 1: Gauging Data, Groundwater Field Parameters and Well Inspections, 1H20
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico
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T
D

S

MW-6A Monitoring MDB 1 1 EP 16-Jun 1030 NP 11.64 0.00 19.04 16-Jun 1055 7.57 21.7 4,380 1.6 -139.7 6.5 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-6B Monitoring MDB 2 EP 16-Jun 1115 NP 11.47 0.00 52.28 Yes Yes Yes Yes SA B B B B B - - B B B

MW-85 Monitoring MDB 3 EP 16-Jun 1810 8.82 8.95 0.13 20.34 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-86 Monitoring MDB 2 4 EP 16-Jun 1800 NP 8.30 0.00 19.21 17-Jun 1415 6.96 23.6 7,110 1.2 -366.1 51.7
Clr, yellow tint, 

black particles Yes Yes Yes Yes SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

MW-120 Monitoring MDB 3 5 EP 16-Jun 1120 NP 10.67 0.00 28.00 16-Jun 1145 7.41 22.5 7,990 1.4 -148.5 6.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-121 Monitoring MDB 4 6 EP 16-Jun 1205 NP 9.83 0.00 27.31 16-Jun 1230 7.47 21.3 5,640 1.4 -33.6 8.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-84 Monitoring MDB 5 7 EP 16-Jun 1755 NP 9.49 0.00 20.56 17-Jun 1330 7.16 22.1 10,140 1.4 -117.6 7.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-122 Monitoring MDB 6 8 EP 16-Jun 1730 NP 9.36 0.00 23.32 17-Jun 940 7.24 19.6 8,290 1.4 -83.6 52.6
Clr, orange 

particles Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-81 Monitoring MDB 7 9 EP 16-Jun 1735 NP 9.25 0.00 18.62 17-Jun 1025 7.26 20.8 5,990 1.5 38.3 5.6 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-80 Monitoring MDB 8 10 EP 16-Jun 1740 NP 7.39 0.00 19.69 17-Jun 1110 7.23 19.3 6,070 1.4 13.0 6.8 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-79 Monitoring MDB 9 11 EP 16-Jun 1745 NP 9.18 0.00 19.24 17-Jun 1155 7.10 20.0 9,070 1.5 -57.9 4.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-82 Monitoring MDB 10 12 EP 16-Jun 1750 NP 8.51 0.00 20.02 17-Jun 1245 7.36 22.2 7,280 1.4 -150.7 3.5 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-74 Monitoring MDB 11 13 EP 16-Jun 1250 NP 8.60 0.00 20.19 16-Jun 1315 7.19 20.6 10,430 1.3 65.5 4.6 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-73 Monitoring MDB 12 14 EP 16-Jun 1345 NP 9.15 0.00 19.60 16-Jun 1420 7.33 20.4 11,860 1.3 -75.7 12.9 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-2A Monitoring MDB 13 15 EP 16-Jun 1715 NP 8.02 0.00 17.30 17-Jun 855 7.44 20.3 5,040 1.4 -124.9 5.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-2B Monitoring MDB 16 EP 16-Jun 1720 NP 9.95 0.00 52.00 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

MW-72 Monitoring MDB 14 17 EP 16-Jun 1625 NP 6.65 0.00 13.93 16-Jun 1650 6.96 20.8 11,370 1.4 20.6 4.6 Clear Yes Yes Yes Yes SA A A A A A - - A A A

OCD-6 Monitoring MDB 15 18 EP 16-Jun 1540 NP 7.51 0.00 26.69 16-Jun 1605 7.07 19.7 12,910 1.3 -78.4 4.6
Clr, orange 

particles Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

OCD-7AR Monitoring MDB 16 19 EP 16-Jun 1445 NP 6.35 0.00 21.28 16-Jun 1510 7.14 22.3 12,950 1.3 -145.1 8.6 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

OCD-7B Monitoring MDB 20 EP 16-Jun 1525 NP 6.96 0.00 56.85 Yes Yes Yes Yes SA B B B B B - - B B B

OCD-7C Monitoring MDB 21 EP 16-Jun 1530 NP 7.99 0.00 71.95 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

RW-#15C
 e

Recovery 
d

MDB 22 REST 16-Jun 940 18.71 18.99 0.28 22.30 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

MW-48 Monitoring MDB 23 REST 16-Jun 935 20.79 20.82 0.03 32.00 No sampling (LNAPL 0.03' or greater) Yes Yes Issue Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-130 Monitoring MDB/BRH 17 24 REST 16-Jun 930 NP 22.49 0.00 45.00 17-Jun 1410 6.67 23.7 2,420 1.6 -32.8 8.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

KWB-4 Monitoring MDB 25 REST 16-Jun 950 26.39 28.10 1.71 41.75 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

- SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

RW-19 Recovery 
d

MDB 26 REST 16-Jun 1000 27.25 27.30 0.05 NM No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

MW-76 Monitoring SCD 18 27 EP 16-Jun 1625 NP 10.31 0.00 20.33 17-Jun 1325 6.81 22.8 7,170 1.8 -202.5 6.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-77 Monitoring SCD 19 28 EP 16-Jun 1630 NP 8.60 0.00 20.52 17-Jun 1410 6.85 23.1 7,980 1.8 -177.4 5.5 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-78 Monitoring SCD 20 29 EP 16-Jun 1635 NP 8.69 0.00 19.57 17-Jun 1455 7.04 21.1 4,410 1.8 -65.1 4.7 Clear, gold tint Yes Yes Yes Yes SA A A A A A - - A A A

MW-75 Monitoring SCD 21 30 EP 16-Jun 1640 NP 8.71 0.00 23.74 17-Jun 1540 7.24 21.5 7,340 1.1 -166.8 8.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA
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Table 1: Gauging Data, Groundwater Field Parameters and Well Inspections, 1H20
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico
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MW-83 Monitoring SCD 22 31 EP 16-Jun 1645 NP 8.56 0.00 19.91 17-Jun 1240 6.81 22.7 6,540 1.5 -49.2 7.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-3 Monitoring SCD 23 32 EP 16-Jun 1650 NP 10.58 0.00 22.10 17-Jun 1140 7.01 21.7 6,870 1.8 -17.5 6.0 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-88 Monitoring SCD 24 33 EP 16-Jun 1700 NP 9.00 0.00 20.31 16-Jun 1725 7.07 22.0 7,160 1.3 -144.0 6.8
Clr, orange 

particles Yes Yes Yes Yes SA SA SA SA SA SA - - A A A

MW-22A Monitoring SCD 25 34 EP 16-Jun 1745 NP 8.12 0.00 22.65 17-Jun 1025 6.91 20.1 16,020 1.8 -34.8 6.0 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-22B Monitoring SCD 35 EP 16-Jun 1748 NP 7.72 0.00 54.66 Yes Yes Yes Yes SA B B B B B - - B B B

MW-10 Monitoring SCD 26 36 EP 16-Jun 1751 NP 5.80 0.00 18.45 17-Jun 940 6.91 20.2 6,800 2.0 -111.9 5.4
Clr, orange 

particles Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-123 Monitoring SCD 27 37 EP 16-Jun 1755 NP 6.34 0.00 25.71 17-Jun 855 6.91 19.0 7,250 1.7 -121.5 5.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-4A Monitoring SCD 28 38 EP 16-Jun 1530 NP 10.82 0.00 16.55 16-Jun 1555 7.06 22.5 5,690 2.0 -175.2 7.0
Clr, black 

particles Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-4B Monitoring SCD 39 EP 16-Jun 1615 NP 10.60 0.00 72.37 Yes Yes Yes Yes SA B B B B B - - B B B

MW-5A Monitoring SCD 29 40 EP 16-Jun 1425 NP 8.55 0.00 20.15 16-Jun 1450 7.08 22.1 11,790 1.7 -117.5 6.9
Clr, black 

particles Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-5B Monitoring SCD 41 EP 16-Jun 1515 NP 8.08 0.00 53.54 Yes Yes Yes Yes SA B B B B B - - B B B

MW-5C Monitoring SCD 42 EP 16-Jun 1520 NP 8.25 0.00 71.64 Yes Yes Yes Yes SA B B B B B - - B B B

MW-7A Monitoring SCD 30 43 EP 16-Jun 1320 NP 8.74 0.00 18.65 16-Jun 1345 7.23 21.0 9,870 1.3 -113.9 7.5 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-7B Monitoring SCD 44 EP 16-Jun 1415 NP 8.52 0.00 52.56 Yes Yes Yes Yes SA B B B B B - - B B B

OCD-8A Monitoring SCD 31 45 EP 16-Jun 1225 NP 8.85 0.00 20.74 16-Jun 1250 7.01 21.4 18,540 1.8 -146.9 6.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

OCD-8B Monitoring SCD 46 EP 16-Jun 1310 NP 7.98 0.00 56.65 Yes Yes Yes Yes SA B B B B B - - B B B

KWB-P4 Monitoring BRH 47 REST 30.26 DO NOT ADDRESS IN 1H20, per Navajo B B B - B - - - - - -

MW-25 Monitoring BRH 32 48 TMD 16-Jun 1240 NP 12.82 0.00 28.18 17-Jun 910 7.30 18.8 3,530 1.6 34.4 3.8 Clear Yes Yes Yes Yes SA A A - A A - - A A A

NP-8 Monitoring BRH 49 TMD 16-Jun 1245 NP 11.15 0.00 >14.95 Not in sampling program; Navajo added PVC riser in 1H18 Yes Issue Yes Yes SA Not in sampling program

MW-1R Monitoring BRH 33 50 EP 16-Jun 1250 NP 9.04 0.00 20.63 17-Jun 1000 7.25 18.2 5,420 1.5 -116.9 3.2 Clear Yes Issue Yes Yes SA A A - A A - - A A A

MW-15 Monitoring BRH 34 51 EP 16-Jun 1255 NP 9.63 0.00 21.70 17-Jun 1045 7.34 19.3 4,270 1.6 25.8 4.7 Clear Yes Yes Yes Yes SA A A A A A - - A A A

OCD-1R Monitoring BRH/OJD 35 52 EP 16-Jun 1305 NP 9.50 0.00 23.74 17-Jun 1415 7.08 27.3 6,070 1.3 -28.5 7.5 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

OCD-2A Monitoring BRH/OJD 36 53 EP 16-Jun 1310 NP 9.16 0.00 27.56 17-Jun 1325 7.10 25.3 6,810 2.1 -19.5 5.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - A A A

OCD-2B Monitoring BRH 54 EP 16-Jun 1315 NP 10.50 0.00 50.38 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

OCD-3 Monitoring BRH/OJD 37 55 EP 16-Jun 1340 NP 9.78 0.00 25.20 17-Jun 1145 7.35 26.3 3,810 2.1 -11.7 5.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - A A A

OCD-4 Monitoring BRH/OJD 38 56 EP 16-Jun 1345 NP 9.35 0.00 25.41 17-Jun 1055 7.12 25.4 13,120 2.4 -19.5 7.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - A A A

MW-11A Monitoring BRH/OJD 39 57 EP 16-Jun 1325 NP 8.18 0.00 22.01 17-Jun 1235 6.59 26.7 16,190 2.2 -38.5 2.8
Clr, orange 

particles Yes Yes Yes Yes SA A A A A A - - SA SA SA

MW-11B Monitoring BRH 58 EP 16-Jun 1330 NP 7.98 0.00 47.30 Yes Yes Yes Yes SA B B B B B - - B B B

OCD-5 Monitoring BRH/OJD 40 59 EP 16-Jun 1350 NP 7.61 0.00 25.41 17-Jun 1010 6.96 24.7 11,660 2.8 -77.8 37.8
Sl. Cloudy, 

orange tint Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-87 Monitoring BRH 41 60 EP 16-Jun 1430 NP 7.99 0.00 20.39 16-Jun 1545 7.19 21.2 11,570 1.1 -50.3 2.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - A A A
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Table 1: Gauging Data, Groundwater Field Parameters and Well Inspections, 1H20
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico
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MW-18A Monitoring BRH 42 61 EP 16-Jun 1440 NP 8.41 0.00 22.58 16-Jun 1630 7.15 19.4 15,510 1.1 -189.8 1.6 Clear Yes Yes Yes Yes SA SA SA - SA SA SA SA SA SA SA

MW-18B Monitoring BRH 62 EP 16-Jun 1445 NP 8.42 0.00 50.59 Yes Yes Yes Yes SA B B B B B - - B B B

MW-18T Monitoring BRH 63 EP 16-Jun 1450 NP 8.53 0.00 50.57 Not in sampling program; Navajo added PVC riser in 1H18 Yes Yes Yes Yes SA Not in sampling program

MW-70 Monitoring BRH 43 64 EP 16-Jun 1500 NP 8.02 0.00 22.05 16-Jun 1800 7.09 20.5 5,970 1.9 -94.8 8.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - A A A

MW-124 Monitoring BRH 44 65 EP 16-Jun 1510 NP 8.92 0.00 22.00 16-Jun 1710 7.09 18.9 10,240 1.4 -122.9 20.4
Clr, orange 

particles Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-52 Monitoring BRH 45 66 REST 16-Jun 1120 NP 20.83 0.00 34.67 17-Jun 1320 6.97 21.2 2,560 1.4 -202.4 4.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-109 Monitoring BRH 46 67 REST 16-Jun 1115 NP 18.89 0.00 29.48 17-Jun 1235 7.04 22.6 2,460 0.8 -383.5 5.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-110 Monitoring BRH 47 68 REST 16-Jun 1110 NP 15.45 0.00 29.74 17-Jun 1150 7.18 21.2 1,701 1.3 -115.8 7.5 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-13 Monitoring BRH 69 EP 16-Jun 1155 NP 9.12 0.00 21.10 Not in sampling program Yes Yes Yes Yes SA No sampling due to location N. of river

MW-69 Monitoring BRH 70 EP 16-Jun 1150 NP 7.79 0.00 22.51 Not in sampling program Yes Yes Yes Yes SA No sampling due to location N. of river

MW-12 Monitoring BRH 71 EP 16-Jun 1145 NP 6.52 0.00 17.93 Not in sampling program Yes Yes Yes Yes SA No sampling due to location N. of river

MW-24 Monitoring BRH 72 EP 16-Jun 1205 NP 8.61 0.00 23.51 Not in sampling program Yes Yes Issue Yes SA No sampling due to location E. of river

MW-14 Monitoring BRH 73 EP 16-Jun 1210 NP 7.28 0.00 >11.81 Not in sampling program Yes Issue Yes Yes SA No sampling due to location N. of river

RW-12 Recovery 
d

Field E of Refinery Not in gauging program Not in sampling program - - - - - - - - - - -

RW-12R Recovery 
d

BTB/RJM 48 74 REST 16-Jun 1540 NP 23.55 0.00 NM 17-Jun 1535 6.84 25.1 2,880 0.8 -289.3 6.9 Clear Yes Yes Yes Yes SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

MW-113 Monitoring BTB/BRH 49 75 REST 16-Jun 1544 NP 23.02 0.00 37.80 17-Jun 1510 6.65 21.2 2,310 1.6 -106.4 3.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

KWB-8 Monitoring BTB 76 REST 16-Jun 1547 20.80 20.89 0.09 35.80 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

- SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

RW-22 Recovery 
d

BTB 77 REST 16-Jun 1549 24.64 30.33 5.69 NM No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

RW-20A Recovery 
d

BTB 78 REST 16-Jun 1553 17.52 17.63 0.11 NM No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

RW-20B Recovery 
d

BTB 79 REST 16-Jun 1557 17.53 17.66 0.13 NM No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

RW-13 Recovery 
d

Field E of Refinery Not in gauging program Not in sampling program Y - - - - - - - - - - -

RW-13R Recovery 
d

BTB 80 REST 16-Jun 1601 22.01 24.21 2.20 NM No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

RW-14 Recovery 
d

Field E of Refinery Not in gauging program Not in sampling program Y - - - - - - - - - - -

RW-14R Recovery 
d

BTB 81 REST 16-Jun 1604 20.47 26.73 6.26 NM No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

MW-133 Monitoring BTB 82 REST 16-Jun 1607 19.72 20.18 0.46 37.64 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-134 Monitoring BTB/RJM 50 83 REST 16-Jun 1610 NP 19.18 0.00 32.95 17-Jun 1340 6.88 23.7 4,200 1.9 65.7 2.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

RA-4798 Irrigation BTB 51 84 REST Not in gauging program 17-Jun 1605 7.21 20.2 2,196 3.9 -58.2 1.1 Clear NA NA NA Yes NA SA - - SA - - - SA SA SA

RA-4196 Irrigation BTB 52 85 REST Not in gauging program 17-Jun 1550 7.18 22.6 2,238 3.2 -76.8 1.9 Clear NA NA NA Yes NA SA - - SA - - - SA SA SA

RA-1227 Irrigation BTB 86 REST Removed from program by Navajo, 4-13-15 NA A
h

- - A
h

- - - A
h

A
h

A
h

RA-3156 Irrigation BTB 53 87 REST Not in gauging program 17-Jun 1520 7.00 20.7 1,703 2.3 -58.4 >200 Cloudy, black NA NA NA Yes NA A - - A - - - A A A
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Table 1: Gauging Data, Groundwater Field Parameters and Well Inspections, 1H20
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico
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RA-313 Irrigation BTB/RJM 54 88 REST Not in gauging program 17-Jun 855 7.07 22.9 1,789 2.9 53.7 2.4 Clear NA NA NA Yes NA A - - A - - - A A A

KWB-7 Monitoring BTB 55 89 REST 16-Jun 1305 NP 19.71 0.00 34.83 16-Jun 1330 6.81 21.5 3,265 2.2 -128.4 2.4 Clear Yes Yes Yes Yes SA SA 
d

SA 
d

- SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

MW-135 Monitoring BTB 56 90 REST 16-Jun 1730 NP 30.71 0.00 65.55 17-Jun 1420 6.81 20.5 5,471 2.2 84.6 9.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-20 Monitoring BTB/RJM 57 91 TMD 16-Jun 1621 NP 17.08 0.00 26.66 17-Jun 1235 6.96 23.5 3,990 2.0 63.1 3.1 Clear Yes Yes Yes Yes SA A A - A A - - A A A

NP-3 Monitoring BTB 92 TMD 16-Jun 1618 NP 19.02 0.00 21.59 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

NP-4 Monitoring BTB 93 TMD 16-Jun 1615 NP 31.43 0.00 36.98 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

NP-2 Monitoring BTB 94 TMD 16-Jun 1625 NP 19.23 0.00 21.49 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

NP-1 Monitoring BTB 58 95 TMD 16-Jun 1630 NP 18.18 0.00 21.88 17-Jun 940 6.67 22.5 4,090 2.0 19.1 1.5 Clear Yes Yes Yes Yes SA SA - - SA - - - A A A

NP-6 Monitoring BTB 96 TMD 16-Jun 1634 NP 14.57 0.00 20.35 Yes Yes Yes Yes SA B - - B - - - - - -

MW-8 Monitoring BTB/RJM 59 97 TMD 16-Jun 1800 NP 15.87 0.00 23.30 17-Jun 1130 6.94 23.3 4,720 2.1 45.1 3.4 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-21 Monitoring BTB/RJM 60 98 TMD 16-Jun 1752 NP 15.21 0.00 25.12 17-Jun 1035 7.00 23.6 4,950 1.7 31.8 2.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-9 Monitoring BTB 99 TMD 16-Jun 1735 NP 16.43 0.00 22.25 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

MW-71 Monitoring BTB 61 100 TMD 16-Jun 1740 NP 16.63 0.00 21.67 17-Jun 1415 6.94 20.4 6,059 1.5 -40.4 1.6 Clear Yes Yes Yes Yes SA A A - A A A A A A A

MW-68 Monitoring BTB/RJM 62 101 TMD 16-Jun 1815 NP 21.09 0.00 26.52 17-Jun 940 6.96 23.8 2,780 1.3 -81.9 3.7 Clear Yes Yes Yes Yes SA A A - A A - - A A A

MW-27 Monitoring BTB 63 102 TMD 16-Jun 1708 NP 18.93 0.00 30.28 17-Jun 1325 6.90 22.6 1,950 1.7 18.0 3.6 Clear Yes Yes Yes Yes SA A A - A A - - A A A

MW-89 Monitoring BTB 64 103 TMD 16-Jun 1703 NP 12.62 0.00 20.28 17-Jun 1040 6.89 19.9 3,381 2.3 64.7 4.1 Clear Yes Yes Yes Yes SA A A - A A - - A A A

MW-16 Monitoring BTB 65 104 TMD 16-Jun 1711 NP 9.66 0.00 21.24 17-Jun 1135 6.86 18.5 4,833 1.3 84.6 2.7 Clear Yes Yes Yes Yes SA A A - A A - - A A A

MW-26 Monitoring BTB 66 105 TMD 16-Jun 1720 NP 7.76 0.00 27.58 17-Jun 1230 6.96 18.9 6,290 0.7 -22.7 1.6 Clear Yes Yes Yes Yes SA A A - A A - - A A A

KWB-11A Monitoring BTB 67 106 REST 16-Jun 1400 NP 20.14 0.00 42.27 16-Jun 1425 6.78 22.3 3,974 0.7 -91.3 1.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

KWB-11B Monitoring BTB 68 107 REST 16-Jun 1450 NP 20.88 0.00 72.45 16-Jun 1515 6.87 21.7 3,034 1.1 -28.7 2.1 Clear Yes Yes Cracked pad Yes SA SA SA SA SA SA SA SA SA SA SA

KWB-3AR Monitoring BTB 108 REST Removed from program by Navajo, 4-13-15 (farmer Jack Joy, 575-365-6042) SA SA SA - SA SA SA SA SA SA SA

MW-115 Monitoring BTB 69 109 REST 16-Jun 855 NP 16.18 0.00 27.50 16-Jun 920 6.81 19.3 4,027 2.8 27.5 1.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-114 Monitoring BTB 70 110 REST 16-Jun 955 NP 15.98 0.00 38.25 16-Jun 1020 6.68 21.9 3,307 1.7 57.1 1.6 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-125 Monitoring BTB 71 111 REST 16-Jun 1030 NP 19.17 0.00 28.31 16-Jun 1055 6.81 20.9 4,180 2.1 42.8 3.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-117 Monitoring GDS/OJD 72 112 REST 16-Jun 1050 NP 14.65 0.00 27.22 16-Jun 1115 6.48 20.3 3,220 2.6 76.1 21.5 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-118 Monitoring GDS/OJD 73 113 REST 16-Jun 955 NP 17.76 0.00 28.29 16-Jun 1020 6.41 18.2 3,410 3.4 75.9 27.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

NP-9 Monitoring GDS 114 TMD 16-Jun 1732 NP 16.78 0.00 25.65 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

MW-119 Monitoring GDS 74 115 REST 16-Jun 920 NP 16.02 0.00 28.11 16-Jun 945 7.06 19.7 6,470 1.4 105.3 7.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

NP-5 Monitoring GDS 116 REST 16-Jun 1554 NP 16.32 0.00 25.09 Yes Yes Yes Yes SA B B - B B - - B B B

MW-136 Monitoring GDS 75 117 REST 16-Jun 1601 NP 16.69 0.00 27.90 17-Jun 915 6.95 21.2 6,280 1.0 93.2 17.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA
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MW-126A Monitoring GDS 76 118 REST 16-Jun 1440 NP 20.60 0.00 37.51 16-Jun 1505 6.92 23.5 4,650 1.1 -140.6 6.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-126B Monitoring GDS 77 119 REST 16-Jun 1400 NP 20.45 0.00 51.43 16-Jun 1425 6.87 22.8 6,030 1.0 103.4 2.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-127 Monitoring GDS 120 REST 16-Jun 1349 22.45 24.24 1.79 53.21 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA SA SA SA SA - - SA SA SA

MW-129 Monitoring GDS 121 REST 16-Jun 1340 23.17 24.08 0.91 50.78 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

A 
d

A 
d

A 
d

- - A 
d

A 
d

A 
d

RW-#18A
 e

Recovery 
d

GDS/SCU 78 122 REST 16-Jun 925 NP 16.94 0.00 17.78 16-Jun 0950 6.95 22.1 3,630 2.0 109.1 9.8 Clear Yes Yes Yes Yes SA A - - A A - - A A A

KWB-1A Monitoring GDS 79 123 REST 16-Jun 1541 NP 17.91 0.00 33.50 17-Jun 1000 6.91 21.9 6,760 2.1 112.2 2.6 Clear Yes Yes Yes Yes SA SA SA - SA SA SA SA SA SA SA

KWB-1B Monitoring GDS 124 REST 16-Jun 1543 NP 19.63 0.00 33.92 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

KWB-1C Monitoring GDS 125 REST 16-Jun 1545 NP 20.24 0.00 52.71 Yes Yes Yes Yes SA B B - B B - - B B B

KWB-10R Monitoring GDS 126 REST 16-Jun 1535 18.56 21.40 2.84 29.46 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

- SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-131 Monitoring GDS 80 127 REST 16-Jun 1255 NP 25.85 0.00 53.35 16-Jun 1320 6.74 26.2 2,980 1.9 -144.4 14.3
Clear, brown 

particles Yes Yes Yes Yes SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

KWB-5 Monitoring GDS/OJD 128 REST 16-Jun 1655 25.72 27.11 1.39 37.68 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

- SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-111 Monitoring GDS 81 129 REST 16-Jun 1725 NP 27.05 0.00 40.83 17-Jun 1045 6.62 25.5 4,270 1.6 -103.0 >200 Cloudy, tan Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

KWB-6 Monitoring GDS 130 REST 16-Jun 1241 23.89 26.45 2.56 36.44 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

- SA 
d

SA 
d

- - SA 
d

SA 
d

2H20 SA 
d

MW-112 Monitoring GDS 131 REST 16-Jun 1247 23.15 25.09 1.94 37.54 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-132 Monitoring GDS 132 REST 16-Jun 1236 21.25 23.75 2.50 42.66 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-57 Monitoring GDS/OJD 82 133 REST 16-Jun 1500 NP 21.45 0.00 34.32 16-Jun 1525 6.73 24.1 4,270 3.4 99.6 7.5 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

RW-#11-0
e

Recovery 
d

GDS 134 REST 16-Jun 1224 Dry Dry Dry 22.20 Not sampled (Dry) Yes Yes Yes Yes SA A A - A A - - A A A

KWB-9 Monitoring GDS 135 REST (Historically-obstructed @ 15.11') Removed from program by Navajo, 4-26-16 (farmer Jack Joy, 575-365-6042) SA A A - A A A A A A A

KWB-12A Monitoring GDS/OJD 83 136 REST 16-Jun 1240 NP 23.88 0.00 25.03 16-Jun 1305 6.73 25.5 3,050 3.2 66.9 7.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

KWB-12B Monitoring GDS/OJD 84 137 REST 16-Jun 1330 NP 23.73 0.00 39.39 16-Jun 1355 6.75 23.9 2,690 4.7 75.7 6.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

KWB-2R Monitoring GDS 138 REST 16-Jun 1652 24.57 24.73 0.16 39.39 No sampling (LNAPL 0.03' or greater) Issue Issue Issue Issue Y SA SA 
d

SA 
d

- SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-58 Monitoring GDS 139 REST 16-Jun 1703 23.43 24.05 0.62 33.06 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

- SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

KWB-13 Monitoring GDS/OJD 85 140 REST 16-Jun 1730 NP 28.42 0.00 33.10 16-Jun 1755 6.74 25.3 3,020 5.4 -6.5 >200 Cloudy, tan Yes Yes Yes Yes SA A A - A A A A A A A

MW-103 Monitoring SCU 86 141 REST 16-Jun 1245 NP 17.69 0.00 25.22 16-Jun 1310 7.03 33.6 12,040 1.7 -324.7 4.8 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-104 Monitoring SCU 87 142 REST 16-Jun 1350 NP 13.85 0.00 21.97 16-Jun 1415 6.95 27.2 1,804 1.4 -327.5 3.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-64 Monitoring SCU 88 143 REST 16-Jun 1505 20.95 20.96 0.01 34.08 16-Jun 1530 6.87 35.9 2,360 2.4 -329.0 20.0 Clear Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-65 Monitoring SCU 144 REST 16-Jun 1550 17.84 18.99 1.15 28.78 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

RW-5 Recovery 
d

S Refinery Not in gauging program Not in sampling program Y - - - - - - - - - - -

RW-5R Recovery 
d

SCU 145 REST 16-Jun 1605 22.60 24.32 1.72 35.30 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

MW-102 Monitoring SCU 89 146 REST 16-Jun 1625 NP 16.65 0.00 26.45 16-Jun 1650 6.84 27.6 2,260 2.2 -312.4 8.5 Clear Yes Yes Yes Yes SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d
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RW-4 Recovery 
d

SCU 90 147 REST 16-Jun 1722 NP 15.05 0.00 36.62 17-Jun 915 6.73 26.7 2,110 2.2 -303.8 20.8 Clear Yes Yes Yes Yes SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

RW-6 Recovery 
d

SCU 148 REST 16-Jun 1715 23.60 26.12 2.52 34.90 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

MW-99 Monitoring SCU 91 149 REST 16-Jun 1731 NP 20.07 0.00 27.80 17-Jun 1250 6.49 28.0 1,031 2.4 -282.2 34.0 Clear Yes Yes Yes Yes SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-66 Monitoring SCU/GDS 92 150 REST 16-Jun 1738 NP 19.34 0.00 29.80 17-Jun 1245 6.82 25.0 2,730 1.6 -170.3 7.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-28 Monitoring SCU/GDS 93 151 REST 16-Jun 1745 NP 20.18 0.00 27.82 17-Jun 1340 7.22 24.3 4,480 1.2 -318.0 2.0 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-59 Monitoring SCU 94 152 REST 16-Jun 1750 NP 16.62 0.00 32.72 17-Jun 1015 6.80 26.2 2,910 2.5 -244.5 10.4
Clear, light gray 

tint Yes Yes Yes Yes SA A A A A A - - A A A

MW-60 Monitoring SCU 95 153 REST 16-Jun 1755 NP 17.95 0.00 37.78 17-Jun 1145 6.57 27.7 3,560 2.9 -303.0 5.6 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-107 Monitoring SCU/GDS 154 REST 16-Jun 1805 16.43 18.35 1.92 19.05 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A A A A A - - A A A

MW-128 Monitoring SCU/GDS 155 REST 16-Jun 1812 18.35 20.26 1.91 35.35 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA SA SA SA SA - - SA SA SA

MW-116 Monitoring SCU 96 156 REST 16-Jun 1050 NP 16.18 0.00 27.63 16-Jun 1115 6.84 18.7 3,976 2.6 -42.2 3.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-46R Monitoring SCU 97 157 TMD 16-Jun 1820 NP 13.33 0.00 19.36 17-Jun 1345 6.71 25.3 3,520 2.4 24.7 15.7 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

UG-3R Monitoring SCU 98 158 REST 15-Jun 1605 NP 22.37 0.00 38.58 15-Jun 1630 6.70 24.2 2,260 5.6 77.0 3.8 Clear Yes Yes Yes Yes A A A A A A A A A A A

UG-4 Monitoring SCU 99 159 REST 15-Jun 1655 NP 19.58 0.00 39.24 15-Jun 1720 6.75 25.0 3,670 2.7 122.5 9.0 Clear Yes Yes Yes Yes A A A A A A A A A A A

UG-1 Monitoring SCU 100 160 REST 15-Jun 1745 NP 13.02 0.00 24.08 15-Jun 1810 6.97 26.6 3,190 4.1 130.3 5.0 Clear Yes Yes Yes Yes A A A A A A A A A A A

UG-2 Monitoring SCU 101 161 REST 15-Jun 1840 NP 16.81 0.00 29.28 15-Jun 1910 7.10 25.4 2,230 3.2 124.6 3.0 Clear Yes Yes Yes Yes A A A A A A A A A A A

MW-101 Monitoring TAB/RJM 102 162 REST 16-Jun 1440 NP 14.25 0.00 24.10 16-Jun 1505 6.87 26.5 1,641 2.4 -209.9 5.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-105 Monitoring TAB 103 163 REST 16-Jun 1650 NP 9.69 0.00 17.20 17-Jun 925 7.15 24.1 1,736 1.1 -354.7 9.8 Clear Yes Yes Yes Yes SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

RW-2 Recovery 
d

TAB 164 REST 16-Jun 1530 15.02 15.53 0.51 36.13 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

A 
d

A 
d

A 
d

- - A 
d

A 
d

1H20 A 
d

MW-61 Monitoring TAB 104 165 REST 16-Jun 1520 NP 12.90 0.00 29.30 17-Jun 1025 6.64 26.4 2,980 1.1 -367.1 2.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-62 Monitoring TAB 105 166 REST 16-Jun 1500 NP 15.50 0.00 29.50 17-Jun 1220 6.49 26.5 2,800 1.4 -351.3 4.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-93 Monitoring TAB 106 167 REST 16-Jun 1550 NP 9.90 0.00 20.23 17-Jun 1125 6.47 23.9 2,970 1.0 -353.0 3.7 Clear Yes Yes Yes Yes SA A A A A A - - A A 1H20 A

MW-43 Monitoring TAB 107 168 REST 16-Jun 1400 NP 13.99 0.00 19.67 17-Jun 1425 6.72 29.1 3,190 1.1 -346.3 6.0 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-137 Monitoring TAB 169 REST 16-Jun 1430 11.38 12.47 1.09 29.60 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA SA SA SA SA SA SA SA SA 1H20 SA

MW-138 Monitoring TAB 170 REST 16-Jun 1420 12.89 15.49 2.60 24.81 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

1H20 SA 
d

MW-23 Monitoring TAB 108 171 REST 16-Jun 1450 NP 16.24 0.00 23.10 17-Jun 1325 6.94 28.1 2,760 1.1 -310.6 3.3
Clear, yellow 

tint Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

TEL-4 Monitoring TAB 109 172 TEL 16-Jun 1230 NP 12.67 0.00 27.27 16-Jun 1255 6.77 24.5 3,830 0.7 -308.9 5.6 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

TEL-3 Monitoring TAB 173 TEL 16-Jun 1200 14.10 14.16 0.06 27.19 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA SA SA SA SA - - SA SA SA

TEL-2 Monitoring TAB 110 174 TEL 16-Jun 1100 NP 15.20 0.00 27.20 16-Jun 1125 6.92 25.8 3,290 0.7 -354.1 3.4
Clear, light 

sheen Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

TEL-1 Monitoring TAB 111 175 TEL 16-Jun 1000 NP 14.52 0.00 27.00 16-Jun 1025 7.19 24.0 2,550 0.8 -279.1 4.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-39 Monitoring TAB/RJM 112 176 REST 16-Jun 1110 NP 15.22 0.00 25.44 16-Jun 1135 7.26 27.3 2,830 1.5 -297.3 3.2 Clear Yes Yes Yes Yes SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

6 of 8



Table 1: Gauging Data, Groundwater Field Parameters and Well Inspections, 1H20
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico

Location

G
a
u

g
e
 D

a
te

G
a
u

g
e
 T

im
e

Depth to 

LNAPL

(ft btoc)

Depth to 

Water

(ft btoc)

LNAPL 

Column 

(ft)

Total 

Depth

(ft btoc)

S
a
m

p
le

 D
a
te

S
a
m

p
le

 T
im

e

pH 

(S.U.) T (C)

Spec. Cond. 

(umho/cm)

D. O. 

(mg/l)

ORP 

(mg/l)

Turb. 

(NTU) Water Clarity Cap Casing Well Secured Label

P
u

rg
e
 P

a
ra

m
e
te

rs

D
R

O

G
R

O

V
O

C

M
e
ta

ls
 (

A
s
, 
B

a
, 
C

r,
 

F
e
, 
P

b
, 
M

n
, 
S

e
)

M
e
ta

ls
 (

H
g

, 
N

i,
 V

, 

B
, 
C

d
, 
C

o
, 
U

) 

C
y
a
n

id
e

C
a
ti

o
n

s
/A

n
io

n
s

N
it

ra
te

s
 /
 N

it
ri

te
s
 

a
s
 N

it
ro

g
e
n

S
V

O
C

 (
8
2
7
0
)

E
D

B
 (

8
0
1
1
)

T
D

S

P
S

H
 E

x
p

e
c
te

d
?

 b
 

G
a
u

g
in

g
 F

re
q

u
e
n

c
y

Analytical Suite and Frequency
 c

Well ID
Well 

Type
HMI Use

H
M

I 
U

s
e

 (
F

ie
ld

-S
tr

a
te

g
y
 O

rd
e

r)

Hydrologic Monitoring-Collected Data (Gauging/Groundwater Field Parameter/Well Inspection)

H
M

I 
U

s
e

 (
#

 S
a

m
p

 W
e

lls
)

MW-98 Monitoring TAB 113 177 REST 16-Jun 1330 NP 12.88 0.00 25.60 16-Jun 1355 6.67 25.5 3,210 0.8 -376.6 6.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

RW-10 Recovery 
d

TAB 114 178 REST 16-Jun 900 NP 15.18 0.00 22.49 16-Jun 925 7.10 22.3 2,520 0.9 -326.5 2.7 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-40 Monitoring TAB/SCD 115 179 REST 16-Jun 900 NP 13.86 0.00 24.75 16-Jun 925 6.70 21.7 2,670 1.5 -365.9 9.1
Clear, black 

particles Yes Yes Yes Yes SA A A A A A - - A A A

MW-41 Monitoring TAB/RJM 116 180 REST 16-Jun 1015 NP 14.02 0.00 21.56 16-Jun 1040 6.56 25.1 5,300 2.2 -217.4 6.7 Clear Yes Yes Yes Yes SA A A A A A - - A A A

RW-9 Recovery 
d

TAB/RJM 117 181 REST 16-Jun 1210 NP 15.19 0.00 21.83 16-Jun 1235 6.83 26.0 3,610 1.3 -346.8 1.5 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-42 Monitoring TAB 118 182 REST 16-Jun 1610 NP 15.42 0.00 24.32 17-Jun 1420 6.76 25.2 6,110 2.4 -341.8 5.2 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-29 Monitoring TAB/SCD 119 183 REST 16-Jun 955 NP 20.76 0.00 24.22 16-Jun 1020 6.88 23.1 4,270 1.7 -325.8 8.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

RW-#16B
 e

Recovery 
d

TAB/RJM 120 184 REST 16-Jun 930 NP 17.10 0.00 17.70 16-Jun 940 6.79 25.5 4,080 2.0 29.2 8.5 Clear Yes Yes Cracked pad Yes SA A A - A A - - A A A

MW-30 Monitoring TAB 185 REST 16-Jun 1600 NP 15.90 0.00 23.50 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

MW-56 Monitoring TAB/SCD 121 186 NCL 16-Jun 1100 NP 16.67 0.00 26.50 16-Jun 1125 6.70 22.3 3,850 1.3 -156.0 1.9 Clear Yes Yes Yes Yes SA A A - A A - - A A A

MW-49 Monitoring TAB/RJM 122 187 TEL 16-Jun 1315 NP 12.95 0.00 33.07 16-Jun 1340 6.59 27.2 2,740 1.5 -373.4 6.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-106 Monitoring TAB/RJM 123 188 REST 16-Jun 1600 NP 10.32 0.00 22.80 16-Jun 1625 6.63 26.6 2,830 1.6 -377.1 6.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-45 Monitoring TAB 124 189 NCL 16-Jun 1630 NP 11.27 0.00 15.05 17-Jun 1520 6.93 23.2 4,530 1.4 -227.8 3.0 Clear Yes Yes Yes Yes SA SA SA - SA SA SA SA SA SA SA

MW-139 Monitoring CJH 125 190 REST 16-Jun 1120 NP 13.86 0.00 29.60 16-Jun 1145 6.66 23.4 4,190 1.5 -282.9 8.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-50 Monitoring CJH 126 191 REST 16-Jun 1205 NP 14.85 0.00 28.22 16-Jun 1235 6.84 25.1 7,960 1.1 -257.1 6.8 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-97 Monitoring CJH 192 REST 16-Jun 1250 10.81 14.06 3.25 21.20 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

1H20 SA 
d

MW-92 Monitoring CJH 193 REST 16-Jun 1305 13.11 13.67 0.56 22.60 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

RW-1 Recovery 
d

CJH 194 REST 16-Jun 1320 14.37 15.08 0.71 35.39 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

A 
d

A 
d

A 
d

- - A 
d

A 
d

A 
d

MW-91 Monitoring CJH 127 195 REST 16-Jun 1335 NP 12.78 0.00 25.35 16-Jun 1400 6.48 24.7 3,870 1.4 -387.9 8.8
Clear, yellow 

tint Yes Yes Yes Yes SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

MW-90 Monitoring CJH 128 196 REST 16-Jun 1420 NP 12.66 0.00 22.80 16-Jun 1445 6.71 23.1 3,730 1.0 -376.3 7.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-96 Monitoring CJH 129 197 REST 16-Jun 1505 NP 12.85 0.00 25.57 16-Jun 1530 6.70 24.7 2,210 1.1 -369.0 5.6 Clear Yes Closure Issue Yes SA SA SA SA SA SA - - SA SA SA

MW-94 Monitoring CJH 198 REST 16-Jun 1550 14.63 18.50 3.87 23.45 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

RW-8 Recovery 
d

CJH 199 REST 16-Jun 1600 13.62 15.72 2.10 37.22 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A 
d

A 
d

- A 
d

A 
d

- - A 
d

A 
d

A 
d

MW-67 Monitoring CJH 200 REST 16-Jun 1610 12.18 12.23 0.05 27.30 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

SA 
d

MW-95 Monitoring CJH 130 201 REST 16-Jun 1620 NP 14.86 0.00 25.37 16-Jun 1645 6.73 24.6 2,860 0.6 -317.1 3.1 Clear Yes Yes Yes Yes SA A A A A A - - A A 1H20 A

RW-7 Recovery 
d

CJH 131 202 REST 16-Jun 1700 NP 13.84 0.00 37.00 17-Jun 1220 6.64 25.4 2,410 1.2 -368.5 8.3

Clear, black 

tint, black 

particles, sheen Yes Yes Yes Yes SA A 
d

A 
d

A 
d

A 
d

A 
d

- - A 
d

A 
d

A 
d

NCL-34A Monitoring CJH 132 203 NCL 16-Jun 1706 NP 13.40 0.00 19.26 17-Jun 1310 6.54 24.6 2,400 1.4 -370.1 5.0 Clear Yes Yes Issue Yes SA SA 
d

SA 
d

- SA 
d

SA 
d

- - SA 
d

SA 
d

SA 
d

NCL-33 Monitoring CJH 133 204 NCL 16-Jun 1713 NP 12.10 0.00 19.60 17-Jun 1355 6.45 24.7 4,780 1.1 -241.7 9.2
Clear, orange 

particles Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

NCL-44 Monitoring CJH 134 205 NCL 16-Jun 1718 NP 11.85 0.00 21.34 17-Jun 1135 6.56 24.3 3,170 1.9 -280.4 6.6 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA
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Table 1: Gauging Data, Groundwater Field Parameters and Well Inspections, 1H20
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico
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NCL-32 Monitoring CJH 135 206 NCL 16-Jun 1725 NP 12.26 0.00 20.04 17-Jun 1050 6.79 23.0 3,200 1.1 -127.7 8.6 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-108 Monitoring CJH 136 207 NCL 16-Jun 1730 NP 15.30 0.00 27.74 17-Jun 925 6.78 24.8 1,761 1.3 -378.9 9.1
Clear, yellow 

tint Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

NCL-31 Monitoring CJH 137 208 NCL 16-Jun 1735 NP 12.17 0.00 20.16 17-Jun 1005 6.82 26.1 2,890 1.3 -278.6 6.3 Clear Issue Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-19 Monitoring CJH 209 NCL 16-Jun 1740 NP 12.45 0.00 22.08 Not in sampling program Yes Yes Issue Yes SA Not in sampling program

MW-55 Monitoring CJH/BRH 138 210 NCL 16-Jun 1015 NP 15.02 0.00 26.85 16-Jun 1040 6.58 18.8 3,280 1.9 72.3 7.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

RW-#17A
 e

Recovery 
d

CJH/GDS 139 211 REST 16-Jun 1755 NP 14.54 0.00 16.01 17-Jun 1510 8.02 22.3 8,270 2.9 -77.5 3.6 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-18 Monitoring CJH 140 212 NCL 16-Jun 1749 NP 14.14 0.00 22.20 17-Jun 1440 6.74 24.3 3,280 1.3 -242.5 3.6 Clear Yes Yes Yes Yes SA A A - A A A A A A A

MW-54A Monitoring CJH 141 213 NCL 16-Jun 930 NP 14.77 0.00 31.30 16-Jun 955 6.53 22.7 2,580 1.7 65.0 5.9 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-54B Monitoring CJH 214 NCL 16-Jun 1010 NP 14.83 0.00 46.80 Yes Yes Yes Yes SA B B B B B - - B B B

NCL-49 Monitoring CJH 142 215 NCL 16-Jun 1020 NP 18.18 0.00 32.18 16-Jun 1045 6.87 23.3 3,630 1.9 133.7 4.2 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-53R Monitoring CJH 216 NCL 16-Jun 1110 MW-53 not located 23.6?? MW-53 was lost in previous construction; MW-53R has not yet replaced MW-53, 1H20 SA A A - A A - - A A A

KWB-P3 Monitoring Field E of Refinery Not in gauging program Not in sampling program Not included in monitoring program due to distance from impacts

Notes:  Abbreviations: Footnotes:

A = Annual (Mar/Apr event) NW = Northwest
a
 Well const. info. provided where available.  TOC & ground surface elevs relative to benchmark G-416.  Total depth based on 4/2010 measurements.

B = Biennial (starts Mar/Apr 2011) OCD = Oil Conservation District
b 

PSH was present during March 2012 gw monitoring event or a recovery pump is in place.  Note that recovery wells are gauged at least monthly.

BR = Bolton Road PSH = Phase Separated Hydrocarbon
c
 Analytical Suite to include the following:

DRO = Diesel Range Organics ROW = right of way 1.  Purge parameters to be measured and recorded in the field will include pH, temp, spec. cond., diss. oxy., and oxidation-reduction potential.

E = East RR = Richey Road 2.  DRO by Method 8015Mod.

EP = Evaporation Ponds S = South 3.  GRO by Method 8015Mod.

ft bgs = ft below ground surface SA = Semi-annual (Mar/Apr and Sep/Oct events) 4.  VOCs by Method 8260, to include methyl tert butyl ether (MTBE).

ft btoc = ft below top of casing SE = Southeast 5. Total metals by Method 6010/6020 and/or 7470.  Specific metals shown in heading, abbreviations from periodic chart (incl B, Cd, Co, U, per 3-7-16 State request).  

ft MSL = ft Mean Sea Level SW = Southwest 6.  Dissolved metals - same list as total metals but only analyzed during April event (field filtered by HMI)

GRO = Gasoline Range Organics TMD = Three Mile Ditch 7.  Cyanide by Method SM4500.

HR = Haldeman Road TEL = Tetra Ethyl Lead Impoundment 8.  Cations/anions to include Calcium, Potassium, and Sodium by Method 6010 or 6020 and Sulfate, Chloride and Fluoride by Method 300.

in = inches UG = Upgradient 9.  Nitrates/Nitrites as Nitrogen by Method 300.

N = North US285 = U.S. Highway 285 10.  Total Dissolved Solids by Method 2540C.

NA = Not accessible US82 = U.S. Highway 82 "-" indicates parameter not required.

NAPI = North API Separator VOC = Volatile Organic Compounds Note - samples will not be collected from any well where PSH is measured to be 0.03 feet thick or greater.

NCL = North Colony Landfarm W = West
d
 Samples to be collected at frequency indicated only if <0.03 feet of PSH is present.

NE = Northeast Y = Yes
e 
Recovery trenches 11, 15, 16, 17 and 18 have multiple vertical "wells".  Gauging & sampling points are:  RW #11-0, RW #15C, RW #16B, RW #17A and RW #18A. 

 = Well with recently gauged LNAPL (light nonaqueous phase liquid)

 = Sampled as part of RO Field Program, 4Q19 MW-53R (installed March 2020)replaced the formerly-destroyed MW-53, due to city road construction 
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M E M O R A N D U M 
 
 
Groundwater Monitoring Standard Operating Procedures 
Navajo Refining LLC – Artesia, New Mexico 
 
 
HMI conducts low-flow groundwater sampling in accordance with the site Sampling and Analysis 
Plan and EPA guidance (including Puls and Barcelona, 1996 EPA Guidance on Low-Flow 
Groundwater Sampling; REV No. 4, September 19, 2017, and Yeskis & Zavala, 2002, 
EPA/542:S-02/00, Groundwater Sampling Guidelines for Superfund and RCRA Project 
Managers). 
 
Groundwater Sampling Methodology 
 
HMI conducts low-flow groundwater sampling using a peristaltic pump and dedicated 
polyethylene tubing at wells with requisite depths-to-water.  At a limited number of wells with 
depths-to-water greater than peristaltic range, low-flow groundwater sampling is conducted using 
dedicated or non-dedicated bladder pumps.  In 2016, at no cost to TRC, HMI installed HMI-
owned bladder pumps in a limited number of wells (approximately four).  At such time that HMI 
no longer conducts routine groundwater monitoring at the site, it respectfully requests the 
opportunity to recover these dedicated bladder pumps.  Sample intakes are set at midscreen, when 
possible (generally at least two feet from the base of the well).  Sample intake depths are 
permanently marked, ensuring future sampling events consistently monitor the targeted water-
bearing interval.  During sampling with a peristaltic pump, the sample tube is attached to the pump 
using a one-foot section of dedicated, flexible silicone tubing (item #5703, Geotech 
Environmental Equipment, Inc.).  A two-foot segment of polyethylene tubing connects the silicone 
tubing in the pump to the flow-through cell, using a disposable segment of silicone tubing.  
Purging commences through a sealed flow-through cell at EPA-recommended purge rates 
(generally 0.1 to 0.2 liters/minute), while well drawdown is monitored.  Groundwater field 
parameter readings are measured at 0.5-liter intervals (generally an equivalent of one cell-volume 
“turnover”).  Field parameters of pH, specific conductivity, temperature, dissolved oxygen, and 
oxidation-reduction potential are monitored inside the cell.  Turbidity is monitored outside the 
cell.  Groundwater field instrumentation is calibrated and recorded daily in accordance with 
manufacturer specifications.   
 

 

Hydrologic Monitoring 
1654 W. Sam Houston Pkwy. N. 
Houston, Texas  77043 
 
Phone 713.464.5206 
Fax     713.464.5207 
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Purging continues until a requisite volume of groundwater is purged (generally a minimum of 
3,000 ml or six flow-through cell volumes), and field parameters have stabilized in accordance 
with EPA guidance: 
 
 

Water Quality Parameters (Stabilization Parameters in Accordance with EPA (2002), 
Groundwater Sampling Guidelines for Superfund and RCRA Project Managers, Yeskis & 
Zavala, EPA/542:S-02/001) 

 
 pH     +/- 0.1 units;  
 Temperature   -  
 Conductivity   +/- 3%  
 Dissolved Oxygen   +/- 0.3 mg/L 
 ORP    +/- 10% 
 Turbidity    10% 

 
Immediately prior to sampling, the input tubing to the flow-through cell is disconnected from the 
disposable silicone receiving tubing on the  input barb on the flow-through cell, and groundwater 
samples are collected directly into lab-supplied containers.  Groundwater samples are placed in 
iced coolers, and remain in HMI’s custody until shipped to ESC Lab Sciences via FedEx-
overnight.  Peristaltic tubes and/or dedicated bladder pumps may be dedicated in respective wells.  
Alternatively, dedicated tubing may be retrieved, bagged, labeled, and stored in tubs maintained at 
HMI.  Wells with very limited water column thicknesses may be sampled with disposable bailers.  
Active recovery well and irrigation wells are sampled using sample ports.  The purging and 
sampling process is documented on groundwater sampling field forms. 

Cross-Contamination Prevention Program 
 
Dedicated peristaltic tubing and dedicated bladder pumps are used as possible, to minimize any 
potential cross-contamination issues during the groundwater monitoring process.  Remaining non-
dedicated equipment (e.g., electronic gauging probes or non-dedicated bladder pumps, etc.) is 
properly decontaminated prior to use and between wells.  The decontamination procedure may 
include a combination of chemical and mechanical decontamination.  For example, scrubbing with 
ethyl alcohol (isopropanol) as warranted, followed by scrubbing using an Alconox-water solution, 
and distilled water rinse.  The decontamination procedure for non-dedicated bladder pumps 
consists of cycling an Alconox-water solution through the pump bladder.  Distilled water is cycled 
through the pump bladder, followed by decontaminating the exterior body of the pump, using the 
methods outlined above. 
 
HMI Deliverables 
 
HMI provides field documentation of groundwater monitoring activities in a deliverables package 
that includes a brief narrative, summary table (with gauging data, field parameters, well inspection 
data, and required analytical scope), groundwater sampling forms, field instrument calibration log, 
and chain-of-custody forms (by Refinery “Area”), and a groundwater sampling SOP memo. 









































































































































































































































































































































































































































































































































































District I
1625 N. French Dr., Hobbs, NM 88240
Phone:(575) 393­6161 Fax:(575) 393­0720

District II
811 S. First St., Artesia, NM 88210
Phone:(575) 748­1283 Fax:(575) 748­9720

District III
1000 Rio Brazos Rd., Aztec, NM 87410
Phone:(505) 334­6178 Fax:(505) 334­6170

District IV
1220 S. St Francis Dr., Santa Fe, NM 87505
Phone:(505) 476­3470 Fax:(505) 476­3462

State of New Mexico
Energy, Minerals and Natural Resources

Oil Conservation Division
1220 S. St Francis Dr.
Santa Fe, NM 87505

CONDITIONS

Action  160748

CONDITIONS
Operator:

NAVAJO REFINING COMPANY, L.L.C.
P.O. Box 159
Artesia, NM 88211

OGRID:

15694
Action Number:

160748
Action Type:

[UF­DP] Discharge Permit (DISCHARGE PERMIT)

CONDITIONS

Created By Condition Condition Date

scwells Accepted for Record Retention Purposes­Only 11/22/2022


